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3 <110> APPLICANT: Ellis, David D 

4 Chappie, Clinton C S 
Q 5 Gilbert, Margarita 

,|| 7 <120> TITLE OF INVENTION: Modification of Lignin Composition of Gymnosperms 
rYl 9 <130> FILE REFERENCE: 41193 -B 

"2 11 <140> CURRENT APPLICATION NUMBER: 09/890,604 
12 <141> CURRENT FILING DATE: 2002-03-01 

14 <150> PRIOR APPLICATION NUMBER: US 60/118,124 
''^^ 15 <151> PRIOR FILING DATE: 1999-02-01 

17 <150> PRIOR APPLICATION NUMBER: PCT/CAOO/00074 
4' 18 <151> PRIOR FILING DATE: 2000-01-31 
ii; 20 <160> NUMBER OF SEQ ID NOS : 2 
Q 22 <170> SOFTWARE: Patentin version 3.1 
fy 24 <210> SEQ ID NO : 1 
'p^ 25 <211> LENGTH: 5156 
'r! 26 <212> TYPE: DNA 

27 <213> ORGANISM: Arabidopsis thaliana 

2 9 <220> FEATURE: 

30 <221> NAME/KEY: CDS 

31 <222> LOCATION: ( 24 87 ) . . ( 3002 ) 

32 <223> OTHER INFORMATION: 

35 <220> FEATURE: 

36 <221> NAME/KEY: CDS 

37 <222> LOCATION: ( 3 902 ) . . ( 4 519 ) 

38 <223> OTHER INFORMATION: 

41 <220> FEATURE: 

42 <221> NAME/KEY: CDS 

43 <222> LOCATION: ( 3131 )..( 3556 ) 

44 <223> OTHER INFORMATION: 

47 <400> SEQUENCE: 1 

48 aagcttatgt atttccttat aaccatttta ttctgtatat agggggacag aaacataata 60 
50 agtaacaaat agtggtttta tttttttaaa tatacaaaaa ctgtttaacc attttatttc 120 
52 ttggttagca aaattttgat atattcttaa gaaactaata ttttaggttg atatattgca 180 
54 gtcactaaat agttttaaaa gacacgaagt tggtaagaac aggcatatat tattcgattt 24 0 
56 aattaggaat gcttatgtta atctgattcg actaattaga aacgacgata ctatgagctc 300 
58 atagatggtc ccacgaccca ctctcccatt tgatcaatat tcaactgagc aatgaaacta 360 
60 attaaaaacg tggttagatt aaaaaaataa attgtgcagg tagcggatat ataatactag 420 
62 taggggttaa aaataaaata aaacaccaca gtattaaatt tttgtttcaa aagtattatc 480 
64 aatagttttt ttgcttcaaa aatatcacaa atttttgtat gaaatatttc tttaacgaaa 540 
66 ataaattaaa taaaatttaa aatttatatt tggagttcta tttttaattt agagttttta 600 
68 ttgttaccac attttttgaa ttattctaat attaatttgt gatattatta caaaaagtaa 660 
70 aaatatgata ttttagaata ctattatcga tatttgatat tattgacctt agctttgttt 720 
72 gggtggagac atgtgattat cttattacct ttttattcca tgaaactaca gagttcgcca 780 
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74 ggtaccatac atgcacacac cctcgtgaag ccgtgactta atatgatcta gaacttaaat 

76 agtactacta attgtgtcat ttgaactttc tcctatgtcg gtttcacttc atgtatcgca 

78 gaacaggtgg aatacagtgt ccttgagttt cacccaaatc ggtccaattt tgtgatatat 

80 attgcgatac agacatacag cctacagagt tttgtcttag cccactggtt ggcaaacgaa 

82 attgtcttta tttttttatg ttttgttgtc aatgtgtctt tgtttttaac tagattgagg 

84 tttaatttta atacatttgt tagtttacag attatgcagt gtaatctgat aatgtaagtt 

86 gaactgcgtt ggtcaaagtc ttgtgtaacg cactgtatct aaattgtgag taacgacaaa 

88 ataattaaaa ttaaaggacc ttcaagtatt attagtatct ctgtctaaga tgcacaggta 



90 
92 
94 
96 
98 



116 



ttcagtaata gtaataaata attacttgta taattaatat ctaattagta aaccttgtgt 
ctaaacctaa atgagcataa atccaaaagc aaaaatctaa acctaactga aaaagtcatt 
acgaaaaaaa gaaaaaaaaa agagaaaaaa ctacctgaaa agtcatgcac aacgttcatc 
ttggctaaat ttatttagtt tattaaatac aaaaatggcg agtttctgga gtttgttgaa 
aatatatttg tttagccact ttagaatttc ttgttttaat ttgttattaa gatatatcga 
100 gataatgcgt ttatatcacc aatatttttg ccaaactagt cctatacagt catttttcaa 
102 cagctatgtt cactaattta aaacccactg aaagtcaatc atgattcgtc atatttatat 
104 gctcgaattc agtaaaatcc gtttggtata ctatttattt cgtataagta tgtaattcca 
10 6 ctagatttcc ttaaactaaa ttatatattt acataattgt tttctttaaa agtctacaac 
108 agttattaag ttataggaaa ttatttcttt tatttttttt tttttttagg aaattatttc 
110 ttttgcaaca catttgtcgt ttgcaaactt ttaaaagaaa ataaatgatt gttataattg 
112 attacatttc agtttatgac agattttttt tatctaacct ttaatgtttg tttccctgtt 
114 tttaggaaaa tcataccaaa atatatttgt gatcacagta aatcacggaa tagttatgac 
caagattttc aaagtaatac ttagaatcct attaaataaa cgaaatttta ggaagaaata 
118 atcaagattt taggaaacga tttgagcaag gatttagaag atttgaatct ttaattaaat 
120 attttcattc ctaaataatt aatgctagtg gcataatatt gtaaataagt tcaagtacat 
122 gattaatttg ttaaaatggt tgaaaaatat atatatgtag attttttcaa aaggtatact 
124 aattattttc atattttcaa gaaaatataa gaaatggtgt gtacatatat ggatgaagaa 
126 atttaagtag ataatacaaa aatgtcaaaa aaagggacca cacaatttga ttataaaacc 
128 tacctctcta atcacatccc aaaatggaga actttgcctc ctgacaacat ttcagaaaat 
130 aatcgaatcc aaaaaaaaca ctcaat atg gag tct tct ata tea caa aca eta 

Met Glu Ser Ser lie Ser Gin Thr Leu 
1 5 

134 age aaa eta tea gat ece aeg acg tct ctt gtc ate gtt gte tet ctt 

135 Ser Lys Leu Ser Asp Pro Thr Thr Ser Leu Val lie Val Val Ser Leu 
10 15 20 25 
tte ate tte ate age ttc ate aca egg egg cga agg eet eea tat cct 
Phe lie Phe lie Ser Phe lie Thr Arg Arg Arg Arg Pro Pro Tyr Pro 

30 35 40 

14 2 ccc ggt cca ega ggt tgg ecc ate ata ggc aac atg tta atg atg gac 
14 3 Pro Gly Pro Arg Gly Trp Pro He He Gly Asn Met Leu Met Met Asp 



131 
132 



136 
138 
139 
140 



144 



152 
154 
155 
156 



45 



50 



55 



14 6 caa etc acc eac egt ggt tta gee aat tta get aaa aag tat ggc gga 
14 7 Gin Leu Thr His Arg Gly Leu Ala Asn Leu Ala Lys Lys Tyr Gly Gly 
148 60 65 70 

150 ttg tgc cat etc egc atg gga tte etc eat atg tac get gte tea tea 

151 Leu Cys His Leu Arg Met Gly Phe Leu His Met Tyr Ala Val Ser Ser 
75 80 85 

ccc gag gtg get cga caa gtc ctt caa gtc caa gae age gte ttc teg 
Pro Glu Val Ala Arg Gin Val Leu Gin Val Gin Asp Ser Val Phe Ser 

95 100 



840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2513 



2561 



2609 



2657 



2705 



2753 



2801 



90 



105 
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158 


aac 


egg 


cct 


gca 


act 


ata 


get 


ata 


age 


tat 


ctg 


act 


tac 


gae 


cga 


gcg 


2849 




159 


Asn 


Arg 


Pro 


Ala 


Thr 


He 


Ala 


He 


Ser 


Tyr 


Leu 


Thr 


Tyr 


Asp 


Arg 


TV 1 n 

Ala 






160 










110 










115 










120 








162 


gac 


atg 


get 


ttc 


get 


cac 


tac 


gga 


ceg 


ttt 


tgg 


aga 


eag 


atg 


aga 


aaa 






163 


Asp 


Met 


Ala 


Phe 


Ala 


His 


Tyr 


Gly 


Pro 


Phe 


Trp 


Arg 


Gin 


Met 


Arg 


Lys 






164 








125 










130 










135 










166 


gtg 


tgt 


gtc 


atg 


aag 


gtg 


ttt 


age 


cgt 


aaa 


aga 


get 


gag 


tea 


tgg 


get 


2945 




167 


Val 


Cys 


Val 


Met 


Lys 


Val 


Phe 


Ser 


Arg 


Lys 


Arg 


Ala 


Glu 


Ser 


Trp 


Ala 






168 






140 










145 










150 












170 


tea 


gtt 


cgt 


gat 


gaa 


gtg 


gae 


aaa 


atg 


gtc 


egg 


teg 


gtc 


tet 


tgt 


aac 


2993 




171 


Ser 


Val 


Arg 


Asp 


Glu 


Val 


Asp 


Lys 


Met 


Val 


Arg 


Ser 


Val 


Ser 


Cys 


Asn 






172 




155 










160 










165 














174 


gtt 


ggt 


aag 


etaetteaea tatteaeeae tettgctata tatatgtgca 






3042 




175 


Val 


Gly 


Lys 
































176 


170 


































. =i 


178 


attaaacaaa ' 


tatgtaaaaa gtgaaagtac 


: tcatttctte 


tttctttagt atgtacttta 


3102 


t" 

rfl 


180 


acatttaacc i 


aaaaeaattg taggtaag cct ata aac gtc ggg gag caa < 


att 


3154 


181 
















Pro : 


He Asn Val Gly Glu Gin : 


He 




1!3 


182 




















17 5 








180 




~* 


184 


ttt 


gca 


ctg 


ace 


egc 


aac 


ata 


act 


tac 


egg 


gca 


gcg 


ttt 


ggg 


tea 


gee 


3202 




185 
186 


Phe 


Ala 


Leu 


Thr 


Arg 
185 


Asn 


He 


Thr 


Tyr 


Arg 
190 


Ala 


Ala 


Phe 


Gly 


Ser 
195 


Ala 






188 


tgc 


gag 


aag 


gga 


caa 


gae 


gag 


ttc 


ata 


aga 


ate 


tta 


caa 


gag 


ttc 


tet 


3250 




189 


Cys 


Glu 


Lys 


Gly 


Gin 


Asp 


Glu 


Phe 


He 


Arg 


He 


Leu 


Gin 


Glu 


Phe 


Ser 






190 








200 










205 










210 










192 


aag 


Gtt 


ttt 


gga 


gee 


ttc 


aac 


gta 


gcg 


gat 


ttc 


ata 


cca 


tat 


ttc 


ggg 


3298 




193 


Lys 


Leu 


Phe 


Gly 


Ala 


Phe 


Asn 


Val 


Ala 


Asp 


Phe 


He 


Pro 


Tyr 


Phe 


Gly 






194 






215 










220 










225 












196 


tgg 


ate 


gat 


ceg 


caa 


ggg 


ata 


aac 


aag 


egg 


etc 


gtg 


aag 


gee 


cgt 


aat 


3 346 




197 


Trp 


He 


Asp 


Pro 


Gin 


Gly 


He 


Asn 


Lys 


Arg 


Leu 


Val 


Lys 


Ala 


Arg 


Asn 






198 




230 










235 










240 














200 


gat 


eta 


gae 


gga 


ttt 


att 


gae 


gat 


att 


ate 


gat 


gaa 


cat 


atg 


aag 


aag 


3394 




201 


Asp 


Leu 


Asp 


Gly 


Phe 


He 


Asp 


^sp 


He 


He 


Asp 


Glu 


His 


Met 


Lys 


Lys 






202 


245 










250 










255 










260 






204 


aag 


gag 


aat 


caa 


aac 


get 


gtg 


gat 


gat 


ggg 


gat 


gtt 


gtc 


gat 


ace 


gat 


3442 




205 


Lys 


Glu 


Asn 


Gin 


Asn 


Ala 


Val 


Asp 


Asp 


Gly 


Asp 


Val 


Val 


Asp 


Thr 


Asp 






206 










265 










270 










275 








208 


atg 


gtt 


gat 


gat 


ctt 


ctt 


get 


ttt 


tac 


agt 


gaa 


gag 


gee 


aaa 


tta 


gtc 


3490 




209 


Met 


Val 


Asp 


Asp 


Leu 


Leu 


Ala 


Phe 


Tyr 


Ser 


Glu 


Glu 


Ala 


Lys 


Leu 


Val 






210 








280 










285 










290 










212 


agt 


gag 


aea 


gcg 


gat 


ctt 


caa 


aat 


tee 


ate 


aaa 


ctt 


ace 


cgt 


gae 


aat 


3538 




213 


Ser 


Glu 


Thr 


Ala 


Asp 


Leu 


Gin 


Asn 


Ser 


He 


Lys 


Leu 


Thr 


Arg 


Asp 


Asn 






214 






295 










300 










305 












216 


ate 


aaa 


gea 


ate 


ate 


atg 


gtaattatat tteaaaaage actagteata 




3586 




217 


He 


Lys 


Ala 


He 


He 


Met 


























218 




310 


































220 


gteatgtttc ttaatgcgtt acgtaataat 


. acttatceat 


tgaccagtta ttttctccta 


3646 




222 


agtttttttg tttgaattag gaaggtaatt 


ttctatttta 


etagagaaag caacagattt 


3706 




224 


tagcatgatc tttttttaat atatatagaa 


. geattgaata 


ttcagatcta eaataattat 


3766 
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226 


gaaactaatg aagagacaaa aaatggagag 


agaaaaaaga 


aagagtggac tagtgtggat 


^ o ^ u 




228 


atatttaatt < 


::taatttgat tttattagga 


. cgttatattt 


aattctaatt tgattttttt 


J O O \} 




230 


atttgatttt < 


attag gac gtt atg ttt 


. gga gga acg gaa 


acg 


f gta gcg 


f teg 


J y J / 




231 










Asp Val Met Phe Gly Gly Thr Glu 


L Thr Val Ala 


L Ser 






232 










315 








320 








325 






234 


gcg 


ata 


gag 


tgg 


gcc tta 


acg 


gag 


tta 


tta 


egg 


age 


ccc 


gag 


gat 


eta 


3985 




235 


Ala 


He 


Glu 


Trp 


Ala Leu 


Thr 


Glu 


Leu 


Leu 


Arg 


Ser 


Pro 


Glu 


Asp 


Leu 






236 








330 








"3 "3 C 










J 4 U 










238 


aaa 


egg 


gtc 


caa 


caa gaa 


etc 


gcc 


gaa 


gtc 


gtt 


gga 


ctt 


gac 


aga 


cga 


d 0 ^ ^ 

*i L/ -J O 




239 


Lys 


Arg 


Val 


Gin 


Gin Glu 


Leu 


Ala 


Glu 


Val 


Val 


Gly 


Leu 


Asp 


Arg 


Arg 






240 






345 








350 










T C C 












242 


gtt 


gaa 


gaa 


tec 


gac ate 


gag 


aag 


ttg 


act 


tat 


etc 


aaa 


tgc 


aca 


etc 


4 U O -L 




243 


Val 


Glu 


Glu 


Ser 


Asp He 


Glu 


Lys 


Leu 


Thr 


Tyr 


Leu 


Lys 


Cys 


Thr 


Leu 






244 




360 








365 










O 1 A 

370 












246 


aaa 


gaa 


acc 


eta 


agg atg 


cac 


cca 


ccg 


ate 


cct 


etc 


etc 


etc 


cac 


gaa 






247 


Lys 


Glu 


Thr 


Leu 


Arg Met 


His 


Pro 


Pro 


He 


Pro 


Leu 


Leu 


Leu 


His 


Glu 




•I'M 


248 


375 








380 










385 










390 






250 


acc 


gcg 


gag 


gac 


act agt 


ate 


gac 


ggt 


ttc 


ttc 


att 


ccc 


aag 


aaa 


tct 


AMI 




251 


Thr 


Ala 


Glu 


Asp 


Thr Ser 


He 


Asp 


Gly 


Phe 


Phe 


He 


Pro 


Lys 


Lys 


Ser 




ff\ 


252 










395 








400 










405 








254 


cgt 


gtg 


atg 


ate 


aac gcg 


ttt 


gcc 


ata 


gga 


cgc 


gac 


cca 


acc 


tct 


tgg 


4 Z ^ J 




255 


Arg 


Val 


Met 


He 


Asn Ala 


Phe 


Ala 


He 


Gly 


Arg 


Asp 


Pro 


Thr 


Ser 


Trp 






256 








410 








415 










420 










258 


act 


gac 


ccg 


gac 


acg ttt 


aga 


cca 


teg 


agg 


ttt 


ttg 


gaa 


ccg 


ggc 


gta 


4 z / o 


259 


Thr 


Asp 


Pro 


Asp 


Thr Phe 


Arg 


Pro 


Ser 


Arg 


Phe 


Leu 


Glu 


Pro 


Gly 


Val 






260 






425 








430 










435 












262 


ccg 


gat 


ttc 


aaa 


ggg age 


aat 


ttc 


gag 


ttt 


ata 


ccg 


ttc 


ggg 


teg 


ggt 


/I ^ 9 1 
ft 0 Z ± 


\~~' 


263 


Pro 


Asp 


Phe 


Lys 


Gly Ser 


Asn 


Phe 


Glu 


Phe 


He 


Pro 


Phe 


Gly 


Ser 


Gly 




fy 


264 




440 








445 










450 












266 


cgt 


aga 


teg 


tgc 


ccg ggt 


atg 


caa 


eta 


ggg 


tta 


tac 


gcg 


ctt 


gac 


tta 


*± J O 17 




267 


Arg 


Arg 


Ser 


Cys 


Pro Gly 


Met 


Gin 


Leu 


Gly 


Leu 


Tyr 


Ala 


Leu 


Asp 


Leu 






268 


455 








460 










465 










470 






270 


gcc 


gtg 


get 


cat 


ata tta 


cat 


tgc 


ttc 


acg 


tgg 


aaa 


tta 


cct 


gat 


ggg 


't *i J, / 




271 


Ala 


Val 


Ala 


His 


He Leu 


His 


Cys 


Phe 


Thr 


Trp 


Lys 


Leu 


Pro 


Asp 


Gly 






272 










475 








480 










485 








274 


atg 


aaa 


cca 


agt 


gag etc 


gac 


atg 


aat 


gat 


gtg 


ttt 


ggt 


etc 


acg 


get 


A A S 
*± *± D J 




2/0 


Met 


Lys 


Pro 


Ser 


Glu Leu 


Asp 


Met 


Asn 


Asp 


Val 


Phe 


Gly 


Leu 


Thr 


Ala 






276 








490 








495 










500 










278 


cct 


aaa 


gee 


acg 


egg ctt 


ttc 


gcc 


gtg 


cca 


acc 


acg 


cgc 


etc 


ate 


tgt 


4513 




279 


Pro 


Lys 


Ala 


Thr 


Arg Leu 


Phe 


Ala 


Val 


Pro 


Thr 


Thr 


Arg 


Leu 


He 


Cys 






280 






505 








510 










515 












282 


get 


ctt 


taagtttatg gttcgagtea cgtggcaggg ggtttggtat 


ggtgaaaact 


4569 




283 


Ala 


Leu 
































284 




520 
































286 


gaaaagtttg - 


aagttgccct catcgaggat ttgtggatgt 


catatgtatg 


tatgtgtata 


4629 




288 


cacgtgtgtt 


ctgatgaaaa cagatttggc tctttgtttg 


cccttttttt 


ttttttcttt 


4689 




290 


aatggggatt 


ttccttgaat gaaatgtaac agtaaaaata 


agattttttt 


caataagtaa 


4749 




292 


tttagcatgt 


tgcaaagatc gatcttggat gagaacttct 


acttaaaaaa . 


aaaaaaaaaa 


4809 




294 


ttttttttta ^ 


gttatttcac ctttttcttt tgttctggtt 


gtatggttgc 


cattgtgtca 


4869 
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296 


attaggggct ggaagttcgc tggttaaggc 


: taaatcagag 


ttaaagttat aattttacaa 


/I Q O Q 




298 


gcccaacaaa i 


aggtcgcaga ttaaaaccac 


: atgatattta 


taaaaaaaat tctaaggttt 


/I Q Q Q 

4 y o y 




300 


ttattagttt tattttcagt ttactgagta 


. ctatttactt 


ttttattttt tgcaaataaa 


^ fi A Q 
J U 4 y 




302 


tgtattttat < 


c:atatttatg ttttttgtta 


L taaactccaa 


acatacaggt ttcattacct 


1^ 1 A Q 




304 


aaaaaaagac i 


agagtggttt cgttaatttt gtttcattaa 


tctcgag 








5156 




307 


<210> SEQ ID NO: 


: 2 




























308 


<211> LENGTH: 520 




























309 


<212> TYPE: 


PRT 






























310 


<213> ORGANISM: 


Arabidopsis 


thaliana 


















312 


<4 00> SEQUENCE: 


2 




























314 


Met 


Glu 


Ser 


Ser 


He 


Ser 


Gin 


Thr 


Leu 


Ser 


Lys 


Leu 


Ser 


Asp 


Pro 


Thr 






315 


1 








5 










10 










15 








318 


Thr 


Ser 


Leu 


Val 


He 


Val 


Val 


Ser 


Leu 


Phe 


He 


Phe 


He 


Ser 


Phe 


He 






319 








20 










25 










30 










322 


Thr 


Arg 


Arg 


Arg 


Arg 


Pro 


Pro 


Tyr 


Pro 


Pro 


Gly 


Pro 


Arg 


Gly 


Trp 


Pro 




1 f\ 


323 






35 










40 










45 










'==-J 


326 
327 


He 


He 
50 


Gly 


Asn 


Met 


Leu 


Met 
55 


Met 


Asp 
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